In a recent paper, Jalbert (2002) 
INTRODUCTION
any models have been developed to value firms and determine optimal capital structures for firms. Among the most famous of these models is developed in Miller (1977) . Miller (1977) developed his model utilizing a number of assumptions including assumptions about dividends and cash flow growth. Specifically, Miller (1977) assumed that dividends are delayed for a sufficient amount of time so that the effective personal tax rate on income from equity ownership is zero. This assumption implies that firms retain a substantial amount of cash flows within the firm. He also utilized a perpetuity approach to develop his model. The perpetuity approach implies that the firm's NOI does not change from year-toyear. Jalbert (2002) argues that the combination of assumptions used by Miller are not consistent. Earnings retention implies a corresponding increase in the firm's asset base, which in turn implies NOI growth in subsequent years. NOI growth violates the perpetuity assumption that cash flows remain constant from year-to-year. Thus the combination of assumptions utilized by Miller (1977) is unlikely to occur. Jalbert (2002) developed a model based on the work of Miller (1977) that addresses the problematic assumptions of Miller. Jalbert (2002) assumes that all cash flows are perpetuities, implying that the cash flows of the firm do not grow and that that all cash flows of the firm, except those cash flows necessary to replace depreciating equipment on a one-for-one basis, are paid out as dividends. The assumptions utilized by Jalbert (2002) are internally consistent and thus offer an improvement over the work of Miller (1977) . Utilizing these assumptions, Jalbert (2002) develops equations for both firms subject to the pass-through taxation system (PTF) and for firms subject to their double taxation system (DTF). The equations are developed for both the unlevered (a firm that does not borrow money) and levered firm (a firm that borrows money). The equations for the levered and unlevered DTF and the levered and unlevered PTF respectively are given by:
Where:
V UD = the value of an unleverd DTF V LD = the value of a levered DTF V UP = the value of an unlevered PTF V LP = the value of a levered PTF T PS = the personal tax rate on income from stocks T PB = the personal tax rate on income from bonds T C = the entity-level tax rate NOI = the net operating income of the firm K d = the interest rate on debt D = the book value of the debt outstanding  = the discount rate for an all-equity firm of equivalent risk K b = the risk-free rate of interest E = the expectations operator
The above equations imply a gain from leverage for the DTF and PTF respectively of:
Miller (1977) argues that while there is an optimal capital structure for the economy as a whole, there is not an optimal capital structure for individual firms. Jalbert (2002) on the other hand argues that there is an optimal capital structure for individual firms. Jalbert (2002) finds that firms subject to pass-through taxation have a higher value per dollar of net operating income than firms subject to double taxation. Moreover his results suggest that this difference is mitigated when firms use higher levels of debt in their capital structures. Jalbert (2002) also finds that DTFs use more debt in their capital structures, after controlling for firm size and risk, than PTFs. The results of the test indicate that DTFs are not more efficient in transforming sales into net operating income than PTFs, contrary to what was expected, leaving open the question of why DTFs continue to exist in the economy. Several alternative explanations are offered for the continued existence of DTFs. Jalbert and Dukes (2003) extend the work of Jalbert (2002) by examining the implications of the Jalbert (2002) model with regard to the Bush tax proposal to eliminate taxes on dividend income. They develop modified equations and argue that the value of DTFs would increase relative to their PTF counterparts if the tax proposal were adopted. They argue that DTFs would reduce their reliance on debt and increase their reliance on equity financing if the Bush proposal were adopted. Moreover, firms should be expected to increase their dividend payout ratios.
In this paper, we extend the work of Jalbert (2002) and Jalbert and Dukes (2003) by explicitly modeling the change in capital structure expected as a result of a change in tax regimes. The implied changes are tested using a paired sample of master limited partnerships (MLPs), which are subject to the pass-through taxation system and Ccorporations, which are subject to the double taxation system. This research is particularly timely given ongoing debates about optimal tax policies and likely tax regime changes. The analysis begins by examining the theoretical change in value associated with tax rate changes followed by an analysis of the theoretical change in gains from leverage associated with tax rate changes. Next, we examine the theoretical implications of the 1986 Tax Reform Act (1986 TRA) on the gain from leverage. Finally, we test these implications using two paired samples of MLP's and CCorporations.
55

THEORETICAL CHANGES IN VALUATION
The responses of firm values to changes in tax rates can be measured by taking the first derivative of the valuation and gain from leverage equations outlined above with respect to changes in the various tax rates. The analysis is completed first for DTFs then for PTFs. The partial derivative of the double taxation unlevered (Eq. 1) and levered (Eq. 2) equations with respect to changes in the corporate tax rate are respectively:
The value of the unlevered DTF will respond negatively to an increase in the entity-level tax rate while the response of an unlevered DTF to a change in entity-level tax rate is ambiguous, depending on the relative sizes the
The partial derivative of the double taxation unlevered (Eq. 1) and levered (Eq. 2) firms respectively with respect to a change in the personal tax rate on income from equity is:
The value of the unlevered DTF will respond negatively to a change in the personal tax rate on income from equity while the response of the levered DTF to a change in the personal tax rate on income from equity is ambiguous
Next, the partial derivative of the unlevered (Eq. 1) and levered (Eq. 2) DTFs respectively with respect to a change in the personal tax rate on income from bonds is:
The value of the unlevered DTF should not be affected by a change in the personal tax rate on income from bonds however, the value of the levered DTF will respond negatively to a change in the personal tax rate on income from bonds.
Next, the analysis is completed for PTFs. The partial derivative of the pass-through taxation unlevered (Eq. 3) and levered (Eq. 4) equations with respect to a change in the personal tax rate on income from equity respectively are:
The value of the unlevered PTF is negatively related to the personal tax rate on equity income. The relationship between the value of the levered PTF and the personal tax rate on income from equity is ambiguous depending on the levels of E(NOI), , K D , D, and K b . The partial derivatives of the value of the unlevered (Eq. 3) and levered (Eq. 4)
PTF respectively with respect to a change in the personal tax rate on income from bonds are:
The value of the unlevered PTF is not affected by a change in the personal tax rate on income from bonds while the value of the PTF is negatively related to the personal tax rate on income from bonds. Because the PTF does not pay the entity-level tax, entity-level taxes are not included in the valuation equations for the PTF. Thus, the value of the PTF will not be affected by changes in the entity-level tax.
CHANGES IN GAINS FROM LEVERAGE
The implied changes in the gain from leverage changes associated with tax rate change are examined first for DTFs then for PTFs. The partial derivative of the gain from leverage for a DTF (Eq. 5) with respect to changes in T C , T PS , and T PB respectively is given by the following equations:
The gain in leverage in a DTF is positively related to both the corporate tax rate and the personal tax rate while the gain from leverage in a DTF is negatively related to the personal tax rate on income from bonds. These findings are consistent with the findings of Bradley, Jarrell and Kim (1984) who incorporate bankruptcy costs and various assumptions in their model and demonstrate that the gain from leverage will be positively related to the personal tax rate on income from stocks.
The partial derivative of the gain from leverage in a PTF (Eq. 6) with respect to changes in T C , T PS , and T PB respectively is given by the following equations:
The gain from leverage in a PTF is not affected by a change in the entity-level tax rate. The gain from leverage in a PTF is positively related to the personal tax rate on income from equity. The gain from leverage in a PTF is negatively related to the personal tax rate on income from bonds.
THE 1986 TRA
Utilizing the above equations, the theoretical change in the gain from leverage associated with the 1986 TRA can be identified. The tax reform act of 1986 reduced the highest marginal personal tax rate on ordinary income from 50 percent to 38.5 percent in 1987 and to 33 percent in 1988. The tax reform act of 1986 increased the highest marginal personal tax rate on capital gains from 20 percent to 28 percent. Corporate tax rates were reduced by the 1986 TRA. The top marginal corporate tax rate was lowered from about 50 percent to 45 percent in 1987 and to 39 percent for 1988 and subsequent years. In summary, the 1986 TRA reduced ordinary income tax rates, increased capital gains tax rates, and lowered corporate tax rates.
Because the personal tax rate on income from stocks, the personal tax rate on income from bonds and the corporate tax rates all underwent changes during this time period, the total differential of the gain from leverage for both the DTF and the PTF are examined with respect to changes in tax rates. These differentials indicate the change in the gain from leverage from simultaneous changes in tax rates, all else held constant. The total differential of the gain from leverage for the DTF with respect to a change in tax rates is given by:
The decrease in corporate tax rates associated with the 1986 TRA implies a decrease in the gain from leverage for the DTF. The decrease in ordinary income tax rates (the personal tax rate on income from bonds) implies an increase in the gain from leverage for the DTF. The increase in the capital gains tax rate (the personal tax rate on income from equity) implies an increase in the gain from leverage for the DTF. Thus the effect of the 1986 TRA on the gain from leverage for the DTF is ambiguous depending on the magnitude of the corporate tax rate change relative to the magnitude of the change in personal tax rates on ordinary income and capital gains.
To examine the change in the gain from leverage for the PTF associated with the 1986 TRA, the total differential of the gain from leverage with respect to a change in tax rates is examined. The total differential of the gain from leverage for the PTF with respect to a change in tax rates is given by the following equation:
The change in the corporate tax rate associated with the 1986 TRA is not expected to affect the gain from leverage for the PTF. The decrease in the personal tax rate on ordinary income associated with the 1986 TRA increased the gain from leverage associated with the PTF. The increase in the personal tax rate on capital gains associated with the 1986 TRA is also increased the gain from leverage associated with the PTF. The combination of a decrease in the personal tax rate on income from bonds and an increase in the personal tax rate on income from stocks results in an unambiguous increase in the gain from leverage for PTFs.
Overall, the relative gain from leverage is expected to become larger for PTFs than for DTFs as a result of the 1986 TRA for two reasons. First, the decrease in corporate tax rates reduces the gain from leverage for DTFs, while it does not affect the gain from leverage for PTFs. Secondly, the increase in the gain from leverage associated with the increase in the personal tax rate on income from stocks is less for the DTFs than for the PTFs, because the gain is reduced by the amount T C for DTFs. From the above observations, it is argued that the gain from leverage increased by more for PTFs than for DTFs as a result of the 1986 TRA. It is further argued that firm managers will attempt to take advantage of increased gains from leverage by increasing the debt level in their firms. Because the change in the gain from leverage is higher for PTFs relative to DTFs after the 1986 TRA, it is expected that PTFs to increase their leverage relative to C corporations around the 1986 TRA. This observation leads to the following testable hypothesis: 58
Ho:
The debt-to-assets (debt-to-equity) ratio for PTFs relative to the debt-to-assets (deb t-to-equity) ratio for DTFs did not change as a result of the tax rate changes associated with the 1986 TRA.
Ha:
The debt-to-assets (debt-to-equity) ratio for PTFs relative to the debt-to-assets (debt -to-equity) ratio for DTFs increased as a result of the tax rate changes associated with the 1986 TRA.
DATA AND METHODOLOGY
The focus of the empirical section of this study is on the capital structure implications of the model developed in Jalbert (2002) To test this implication of the model, the behavior of firms in the time period before and after passage of the 1986 TRA are examined. Two tests are conducted, an overall test and a yearly test. The overall test is intended to provide broad evidence of a change in capital structure while the yearly test is intended to identify more subtle changes that may have occurred. The overall test measures changes in debt level differences among firms that existed both prior and subsequent to the 1986 TRA. Thus only those firms that existed both prior and subsequent to 1986 are included in this analysis. The measure of debt is the debt-to-assets ratio and the debt-to-equity ratio. The average debt-to-assets (debt-to-equity) ratio for each firm is calculated for the years prior to the tax rate changes in 1987 and 1988 and for the years after the tax rate changes took effect. The average debt-to-assets (debt-to-equity) ratio prior to the tax reform act is calculated as the average debt-to-assets (debt-to-equity) ratio of the firm over the years 1984, 1985 and 1986. The average debt-to-assets (debt-to-equity) ratio after the tax reform act is calculated as the average debt-to-assets (debt-to-equity) ratio of the firm over the years 1989, 1990, and 1991. The unit of measurement is the change in the debt to equity ratio for each firm. Of interest is to determine if the median, debt-to-assets (debt-toequity) ratio for MLPs relative to C corporations increased as a result of the 1986 TRA as predicted. The one tailed Mann Whitney test is used to determine if the median difference in debt to equity ratios between DTFs and PTFs increased as a result of the 1986 tax rate changes.
The yearly test is completed using all of the firms that existed in a given year. In this analysis, firms that existed at any time during the sample period are analyzed. For this test, the variable of interest is the level of the debtto-assets (debt-to-equity) ratio. Again, the Mann Whitney test is used to determine if the median level of debt is different for MLP's and C-Corporations. In both the overall and yearly tests, the analysis is performed on the full sample as well as sub samples of oil industry firms and non-oil industry firms. The debt-to-equity tests are also performed using both the maximum marginal tax rate on ordinary income and the average marginal tax rate on ordinary income. As the results are quite similar, only the tests based on the maximum marginal tax rate are reported in this paper.
THE TEST RESULTS
The results of the size-matched sample test are reported first followed by the risk-matched sample tests. The tables follow a common format. The first column reports the results of the overall test. The columns with year headings report the results of the yearly tests. The results of tests for changes in debt levels utilizing the size matched sample are reported in Tables 1 and 2 . In Table 1 , the debt-to-assets ratio is examined and in Table 2 , the debt-toequity ratio is examined. In Panel A of Table 1 , the test results for the full sample are presented, in panel B, the results of the test on the non-oil sub sample are reported and in Panel C, the results of the oil firm sub sample are reported. The overall tests provide no evidence of a change in debt levels around the 1986 TRA for the full sample or either of the sub samples. However, the yearly results do provide evidence of a change in debt levels. In the full sample, prior to 1986 there were no significant differences in debt levels, but in 1986 and subsequent years, significant differences are evident. Debt levels among MLPs increased from 18 percent in 1984 to 37 percent in 1994, while the debt levels of C-corporations remained relatively constant during the same time period. It should be noted that part of this result could be driven by a change in sample size. Despite the change in sample size however a shift in capital structure is apparent. In 1986, C-corporations had 11 percent more debt in their capital structures than MLPs. By 1994, the MLPs had 3 percent more debt in their capital structure than the C-corporations. In the non-oil sub sample it is clear that MLPs increased their levels of debt relative to C-corporations around the 1986 TRA. In 1984 and 1985, MLPs had only 18 and 13 percent debt respectively. In 1986, this level jumped to 22 percent and in 1987 to 28 percent. By 1994, the debt level had risen to 37 percent. During the same time period, the level of debt in the matched Ccorporations remained relatively constant. In the oil sub sample, a gradual increase in the debt level of MLP's relative to C-corporations is evident. The debt level of MLP's increased from 16 percent in 1984 to 37 percent in 1994 again with the level of debt among C-corporations remaining relatively constant during the same time period.
In Table 2 , the results of the test on changes in debt levels utilizing the debt-to-equity measure of debt are reported. The overall test results are mixed. The overall test on the full sample and non-oil sub sample provide no evidence of a change in capital structure around the 1986 TRA. However, the overall test does indicate a significant change in the non-oil sub sample. The evidence indicates that the differential in debt levels was reduced as a result of the 1986 TRA. The results of the yearly tests on the full sample indicate a clear increase in debt levels among MLPs, with debt going from 3 percent of the capital structure in 1985 to 24 percent in 1994. The results are similar for both of the sub samples. Moreover, the bulk of the change occurs in the years 1986-1989 as would be expected if the capital structure adjustments are driven by a change in tax regimes as is suggested by the theory. While the debt-toassets test above indicated that MLPs used more debt in their capital structure, the evidence from the debt-to-equity tests suggest that while the debt levels of MLPs increased, they have not surpassed the levels of the C-corporations.
Next, we turn to the risk matched test results. The results are reported in Tables 3 and 4 . In Table 3 , the debtto-assets ratio is examined and in Table 4 , the debt-to-equity ratio is examined. The overall results presented in Table  3 provide no evidence of a change in debt levels around the 1986 TRA in the full sample or either of the sub samples. The results of the yearly tests for the full sample and both sub samples indicate a clear increase in the use of debt by MLPs relative to C-corporations. In each case, debt levels for MLP's go from the mid teen percentages to the high 30 percentages between 1984 and 1994. Again, the evidence indicates that by 1994, MLPs were using more debt in their capital structures than C-corporations.
The results of the test on changes in debt levels utilizing the debt-to-equity measure of debt are reported in Table 4 . The overall test results provide no evidence of a change in debt levels around the 1986 TRA for the full sample or either of the sub samples. Similar to the results for the size matched sample, the yearly test results indicate a clear shift in capital structure among MLP relative to their matched C-corporation counterparts. This result holds for both the full sample and for both of the sub samples. Like the size matched results, the results here indicate that when measured by debt-to-equity levels, despite increasing, the debt levels of MLPs do not surpass those of C-corporations.
In general, the overall test results provide little evidence that debt level differentials were reduced in response to the 1986 TRA. However, the yearly tests provide strong evidence of a shift in capital structures around the 1986 TRA. Specifically, the evidence suggests that C-corporations maintained relatively constant debt levels around the 1986 TRA, while MLPs increased their debt levels substantially. 
